We discuss a sufficient condition for a space to be filled with an arbitrary finite number of self-similar spaces using a topological concept.
Λ 0 ), CardΛ ≻ ℵ 0 (aleph zero) be the Λ−product space of ({0, 1}, τ 0 ) where τ 0 is a discrete topology for {0, 1}. The topological space (X, τ ) need not to be metrizable, that is, the relation CardΛ ≻ ℵ (aleph) may hold. In the present report, assuming the element of the grain to be a map x : Λ → {0, 1} (for example, Λ = N, R, . . . ), we will mathematically confirm the existence of a partition {X 1 , . . . , X n } of X, X i ∈ (τ ∩ ℑ) − {φ} [4] , a decomposition space (i.e, a space of equivalence classes) of each X i of which is self-similar. The partition of X can be regarded as a kind of aggregate of grains in an abstract sense each grain X i = (X i , τ Xi ) [5] of which is characterized by its self-similar decomposition space. Namely, all points in X i are classified into equivalence classes and the equivalence classes coalesce to form a self-similar structure. Then we can obtain a space filled with any n mutually disjoint self-similar spaces. Some easily verified and well known statements are shown in the literatures [6] .
Since (X, τ ) = ({0, 1} Λ , τ Λ 0 ), τ 0 = 2 {0,1} , CardΛ ≻ ℵ 0 is easily verified to be a 0-dim, perfect, compact T 2 -space, there exists a partition [7] {(X 1 , τ X1 ), . . . , (X n , τ Xn )} of (X, τ ) where each (X i , τ Xi ) is a 0-dim, perfect, compact T 2 -space [8] . Then there exists a continuous map f i from (X i , τ Xi ) onto any compact, self-similar metric space (Y, τ d ) [9] . Since (X i , τ Xi ) is a compact space and Y is a T 2 -space, the map
i (y) must be a homeomorphism [10] . Since (Y, τ d ) is self-similar, the decomposition space (D fi , τ (D fi )) of (X i , τ Xi ) is also self-similar [11] . The space X is filled with self-similar spaces in the sense that the family {f 
A schematic explanation of the mathematical procedure. X and each X i correspond to an aggregate of grains and each grain, respectively. Equivalence class f
note that the decomposition space D fi of X i is not a trivial one {{x}; x ∈ X i } especially for a self-similar, connected space Y . In fact, disconnected space {{x}; x ∈ X i } (a decomposition space of X i ) is never homeomorphic to a connected space.
Regarding each subspace (X i , τ Xi ), i = 1, . . . , n as a grain we obtain an aggregate of grains {X 1 , . . . , X n } composed of X i which has a self-similar decomposition space. Finally, we note that in the above discussions we can replace the self-similar space with a compact substance in the materials science such as a dendrite (A metric space is called a dendrite provided that it is a connected, locally connected, compact metric space which contains no simple closed curve as its subspace. A space which is homeomorphic to a dendrite is a dendrite) [1, 6, 11] and then, we can obtain an aggregate of grains {X 1 , . . . , X n } composed of grain X i whose decomposition space is characterized as a dendrite. Fig.1 is available also for the dendritic structure.
The mathematical procedure which plays a central role in the above discussions is summarized as follows. i) (X, τ ) is a 0-dim, perfect, compact T 2 -space which need not to be metrizable. For example (X, τ ) = ({0, 1}
Λ , τ Λ 0 ) where CardΛ ≻ ℵ and τ 0 is a discrete topology for {0, 1}. ii) There can exist any n mutually disjoint 0-dim, perfect, compact T 2 -subspaces {(X 1 , τ X1 ), . . . , (X n , τ Xn )} of (X, τ ) and there exist continuous maps f i from (X i , τ Xi ), i = 1, . . . , n onto any compact metric space (Y, τ d ) which can be the self-similar structure, e.g., dendrite, each of whose structures are invariant under any homeomorphism. iii) Each decomposition space (D fi , τ (D fi )) = ({f
Then the subspace (X i , τ Xi ) turns to the decomposition space (D fi , τ (D fi )) which shows the self-similar or dendritic structures.
In the present report, we propose the sufficient condition for the problem that a space can be filled with an arbitrary finite number of grains, each of which is characterized as self-similar, using a concept of point set topology. Let a topological space (X, τ ) be a Λ-product space ({0, 1}
Λ , τ Λ 0 ) of ({0, 1}, τ 0 ). Here CardΛ ≻ ℵ 0 (aleph zero) (i.e, Λ is an infinite set) and τ 0 = {{0, 1}, {0}, {1}, φ}. (X, τ ) has an any n-partition {X 1 , . . . , X n } where each X i is a non-empty clopen set of (X, τ ) and has a self-similar decomposition space. If we regard each X i as a grain whose element is a map x : Λ → {0, 1}(Λ = N, R, . . . ), we can mathematically regard the partition {X 1 , . . . , X n } of X as an aggregate of grains. Namely, (X, τ ) is filled with any n mutually disjoint self-similar spaces or dendrites each of which is a decomposition space of a grain. To clear the qualitative aspects of the self-similar structure it is emphasized that the discussions do not depend on the metrizability of the initial space (X, τ ).
